
𝑍𝑍 → 2ℓ2𝜈 
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ATLAS 
Based on ZH->invs search 
PRL 112 (2014) 201802 
• 𝐸𝑇𝑚𝑖𝑚𝑚 > 150 GeV 
• 350 < 𝑚𝑇 < 1000 GeV 
• b-jet veto 
 
 
 

CMS 
Based on high-mass analysis 
Eur. Phys. J. C 73 (2013) 2469 
• 𝐸𝑇𝑚𝑖𝑚𝑚 > 80 GeV 
• 𝑚𝑇 > 180 GeV 
 

Obs 104   Exp 100 Obs 91   Exp 93 

(off-shell only) 

Signal 
enriched 
regions 

MET > 100 &  
 𝑚𝑇 > 350 GeV 



Combined (4ℓ + 2ℓ2𝜈) Limit on 𝜇off−shell 
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95% CL 

Best Fit: 

𝜇off = 0.4−0.4
+2.1 

for CLs 



Combined (4ℓ + 2ℓ2𝜈) Limit on Width 
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Γ𝐻
Γ𝐻
𝑆𝑆 < 5.4(8.0) obs(exp) 95% CL 95% CL 

for CLs 



Summary 
● Direct limits on Higgs width Γ𝐻 < 2.4 GeV (95% 

CL) well above SM expected ~4 MeV width 

● Upper limit on off-shell Higgs production using 
the 𝑍𝑍 → 4ℓ and 2ℓ2𝜈 channels  

 

● With assumptions on couplings, upper limit on 
Higgs width 
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ATLAS Γ𝐻 < 4.8[7.0] − 7.7[12] ⋅ SM CMS Γ𝐻 < 5.4[8.0] ⋅ SM 

𝜇off−shell < 5.6[6.6] − 9.0[10.7]  

(For 0.5 < 𝑅𝐻∗
𝐵 < 2) 

(For 0.5 < 𝑅𝐻∗
𝐵 < 2) 

At 95% CL, obs[exp] 

At 95% CL, obs[exp] 



Backup 
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CMS Yields 
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ATLAS Yields 4l 
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ATLAS Yields 2l2v 
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ATLAS LLH 

 

November 3th, 2014 Jonathan D. Long, U. Michigan 
BSM-HW@LPC 

23 



𝜇off−shell  Parameterization 
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(S) 

(SBI) 

(B) 

 


